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The title compound, C29H23F6NO2S, a member of a new family 
of photochromic diarylethene compounds having an unsym- 
metrically substituted hexafluorocyclopentene unit, displays 
dihedral angles between the indole and thiophene rings of 
52.5 (4)°, and between the indole ring and the planar C— 
C=C— C unit of the cyclopentene ring of 53.8 (6)°. The 
distance between the potentially reactive C atoms from the 
two heteroaryl substituents of 3.817 (6) A is proven to be 
short enough for photocyclization to occur. 

Related literature 

For literature on photochromic diarylethene compounds, see: 
Pu et al. (2007, 2010); Yamamoto et al. (2003). 



F. F 




Experimental 

Crystal data 

C29H23F6NO2S 
M, = 563.54 
Monoclinic, P2^/c 
a = 10.7364 (13) A 
b = 9.8983 (12) A 
c = 24.020 (3) A 
= 93.151 (1)° 

Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Slieldrick, 1996) 
r„i„ = 0.906, r„,„ = 0.942 



Refinement 

RIF"- > 2aiF^)] -- 
wR(F^) = Q.IK, 
S = 1.03 
5816 reflections 



0.041 



V = 2548.8 (5) A^ 
Z = 4 

Mo Ka radiation 
jLt = 0.20 mm^' 
r = 296 K 

0.50 X 0.38 X 0.30 mm 



22213 measured reflections 
5816 independent reflections 
4512 reflections with / > 2a(l) 
Ri„, = 0.024 



355 parameters 

H-atom parameters constrained 
Ap^ = 0.25 e A-' 
Apmin = -0.26 e A"' 



Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was supported financially by the Natural Science 
Foundation of Jiangxi Province (grant No. 2009GZH0034). 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: NG5249). 



References 

Bruker (1997). SMART and SAINT. Bruker AXS Inc., Madison, Wisconsin, 
USA. 

Pu, S.-Z., Fan, C.-B., Miao, W.-J. & Liu, G. (2010). Dyes Pigments, 84, 25-35. 
Pu, S.-Z., Liu, G., Shen, L. & Xu, J.-K. (2007). Org. Lett. 9, 2139-2142. 
Sheldrick, G. M. (1996). SADABS. University of Gottingen, Germany 
Sheldrick, G. M. (2008). Acta Cryst A64, 112-122. 

Yamamoto, S., Matsuda, K. & trie, M. (2003). Angew. Cliem. Int Ed. Engl. 42, 
1636-1639. 



Acta Cryst. (2011). E67, o3051 



doi:10.1 107/S160053681 1043509 



Wang eta/. O3051 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, o3051 [ doi:10.1107/S1600536811043509 ] 

2-(l,2-Dimethyl-l//-indol-3-yl)-l-{5-[3-(l,3-dioxolaii-2-yl)phenyl]-2-methylthiophen-3-yl}- 
3,3,4,4,5,5-hexafluorocyclopeiit-l-ene 

L, Wang, L, Yan and G, Liu 
Comment 

The title compound when dissolved in hexane shows photochromism. Upon irradiation with 297 nm light, the colorless 
hexane solution turns blue rapidly. The blue compound displays an absorption maximum at 592 nm. Upon irradiation with 
visible light with wavelength longer than 510 nm, the blue hexane solution reverts to its initial colorless state; a colorless 
hexane solution of the title compound has an absorption maximum at 278 nm. In a polymethylmethacrylate amorphous film, 
the title diarylethene also exhibits photochromism similar to that in hexane. 

Experimental 

To a tetrahydrofuran solution of l,2-dimethyl-3-bromoindole (1.12 g, 5 mmol) was added a hexane solution of «-butyl lith- 
ium 2.5 M (2.0 ml, 5 mmol) at 195 K under a nitrogen atmosphere. The mixture was stirred for half an hour An excess of 
octafluorocyclopentene (1.5 ml, 10 mmol) was added and stirring was continued for another 2 h at this temperature. The 
reaction was then quenched by the addition of water The product, 1,3,3,4,4,5,5-heptafluoro- 2-(l,2-dimethyl-3-indolyl)- 
3,3,4,4,5,5-hexafluorocyclopent-l-ene (0.76 g, 2.25 mmol), was collected and dried (yield 45.0%). This compound (0.76 
g, 2.25 mmol) was reacted with 3-bromo-5-(3-(2,5-dioxolanyl)phenyl)-2-methylthiophene (0.73 g, 2.25 mmol; Irie et al, 
2003) in the presence of «-butyl lithium 2.5 M (0.90 ml, 2.25 mmol) at 195 K under a nitrogen atmosphere. After an hour, 
the reaction was quenched by the addition of water. The solid product was purified by column chromatography on silica 
using petroleum ether as the eluant to give the title compound (yield 0.47 g, 0.83 mmol, 37.0%). Crystals suitable for analysis 
were obtained by slow evaporation of a solution in hexane. Analysis: calculated for C29Hi3F6N02S:C 61.81, H 4.11%; 
found C 61.84, H 4.20%. 

Refinement 

All H atoms were placed in calculated positions with C — H equal 0.93 A for aromatic and 0.96 A for CH3 groups. They were 
included in the refinement in the riding model approximation with isotropic displacement parameters set equal to 1 . 2 C/eq(C) 
and 1.5C/eq(C) of the carrier atom for the aromatic and methyl H atoms, respectively. 

Figures 



Fig. 1. Molecular structure of the title compound with displacement ellipsoids drawn at the 
30%) probability level. H atoms are represented as small spheres of arbitrary radii. 
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2-(1 ,2-Dimethyl-1 H-indol-3-yl)-1 -{5-[3-(1 ,3-dioxolan-2-yl)phenyl]- 2-methylthiophen-3-yl}-3,3,4,4,5,5-hexa- 
fluorocyclopent-1 -ene 



Crystal data 
C29H23F6NO2S 
M^= 563.54 
Monoclinic, P2\lc 
a = 10.7364(13) A 
/) = 9.8983 (12) A 
c = 24.020 (3) A 
P = 93.151 (1)° 
r= 2548.8 (5) A^ 
Z = 4 



F(000)= 1160 

Z)x= 1.469 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 8530 reflections 

6 = 2.5-28.0° 

H = 0.20 mm"^ 

r=296K 

Block, yellow 

0.50 X 0.38 X 0.30 mm 



Data collection 



Bniker SMART APEX 
diflfractometer 

Radiation source: fine-focus sealed tube 

graphite 

9 and (0 scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r„,i„ = 0.906, r^ax = 0.942 
22213 measured reflections 



5816 independent reflections 

4512 reflections with /> 2a(/) 
i?int = 0.024 



k = -\2^\2 
/= -31^31 



Refinement 



Refinement on F 
Least-squares matrix: full 
/f[i^>2a(^^)] = 0.041 
w/?(i^) = 0.126 
5'= 1.03 

5816 reflections 
355 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred fi-om neighbouring 
sites 

H-atom parameters constrained 



w = ll[o\Fa^) + (0.0649P)^ - 
where P = (Fo^ + 2i?c^)/3 
(A/a)„ax = 0.011 

Apmax = 0.25 e A"^ 
Apmin = -0.26eA"^ 



0.789P] 



Special details 

Geometry. All e.s.d's (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d's in distances, angles and torsion angles; correlations 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

2 2 

Refinement. Refinement ofF against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of _F > a(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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A AAT^ ^/^\ 

— U.UUZj \p) 


rb 


A A/; 1 1 /TX 

0.0633 (7) 


A ACAA //CX 

0.0500 (6) 


0.0646 (7) 


A AA C /I C\ 

—0.0054 (5) 


A AT 1 A //CX 

0.0230 (6) 


A A 1 /CX 

0.0172 (5) 


F5 


0.0442 (6) 


0.0782 (8) 


0.0638 (7) 


-0.0133 (5) 


-0.0051 (5) 


-0.0084 (6) 


F4 


0.0568 (7) 


0.0845 (9) 


0.0753 (8) 


-0.0072 (6) 


0.0349 (6) 


-0.0066 (7) 


F2 


0.0781 (8) 


0.0367 (6) 


0.0900 (9) 


0.0017 (5) 


0.0336 (7) 


-0.0054 (6) 


Fl 


0.0649 (8) 


0.0909 (9) 


0.0365 (5) 


-0.0039 (6) 


0.0086 (5) 


-0.0064 (5) 


F3 


0.0695 (8) 


0.0693 (8) 


0.0777 (8) 


0.0233 (7) 


-0.0101 (7) 


0.0093 (7) 



Geometric parameters (A, °) 



SI— C13 


1.7167(18) 


C19— C20 


1.453 (2) 


SI— CIO 


1.7269 (18) 


C19— C18 


1.503 (2) 


C2— 02 


1.411 (3) 


C15— C16 


1.497 (2) 


C2— CI 


1.490 (4) 


C18— F5 


1.351 (2) 


C2— H2A 


0.9700 


C18— F6 


1.3608(1 


C2— H2B 


0.9700 


C18— C17 


1.527 (3) 


CI— 01 


1.417 (3) 


C16— Fl 


1.352 (2) 


CI— HIA 


0.9700 


C16— F2 


1.353 (2) 


CI— HIB 


0.9700 


C16— C17 


1.532 (3) 


C3— Ol 


1.404(2) 


C17— F4 


1.339 (2) 


C3— 02 


1.426 (3) 


C17— F3 


1.352 (2) 


C3— C4 


1.498 (3) 


C27— C26 


1.393 (2) 


C3— H3 


0.9800 


C27— C22 


1.410 (2) 


C9— C4 


1.387 (2) 


C27— C20 


1.443 (2) 


C9— C8 


1.392 (2) 


C21— Nl 


1.369(2) 


C9— H9 


0.9300 


C21— C20 


1.384 (2) 


C8— C7 


1.396(2) 


C21— C28 


1.486 (2) 


C8— CIO 


1.471 (2) 


C26— C25 


1.385 (3) 


C7— C6 


1.380 (3) 


C26— H26 


0.9300 


C7— H7 


0.9300 


C22— Nl 


1.378 (2) 


C6— C5 


1.376 (3) 


C22— C23 


1.395 (2) 


C6— H6 


0.9300 


C23— C24 


1.369 (3) 


C4— C5 


1.389 (3) 


C23— H23 


0.9300 


C5— H5 


0.9300 


C25— C24 


1.387 (3) 


CIO— CI 1 


1.366 (2) 


C25— H25 


0.9300 


C13— C12 


1.369 (2) 


C24— H24 


0.9300 


C13— C14 


1.496 (2) 


C28— H28A 


0.9600 
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114.11 


fl41 


F6— C18— C19 


111.96 




F5— C18— C17 
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F6— C18— C17 


10S.6S 


fl41 


C19— CIS— C17 


104.53 


n3i 


Fl— C16— F2 


105.63 




Fl— C16— C15 


112.52 




F2— C16— C15 


112.99 


ri3i 


Fl— C16— C17 


109.72 




F2— C16— C17 


111.13 


f1 51 


C15— C16— C17 


104.93 




F4— C17— F3 


106.98 


(15) 


F4— C17— C18 


114.29 


fl 51 


F3— C17— CIS 


108.60 


yijj 


F4— C17— C16 


113.28 


1151 


F3— C17— C16 


109.82 


n51 


C18— C17— C16 


103.79 


n4i 


C26— C27— C22 


118.65 


fl61 


C26— C27— C20 


135.12 
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(17) 
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108.26 


(14) 
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122.24 


(17) 


C24— C23— C22 


117.54 


(19) 


C24 — C23 — H23 


121.2 




C22— C23— H23 


121.2 




C26— C25— C24 


121.65(19) 


C26— C25— H25 


119.2 




C24— C25— H25 


119.2 
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